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With the inevitable depletion of the nonrenewable resources
of fossil fuels and due to their favorable environmental fea-
tures, biofuels promise to be the preferred fuels of tomorrow.
They can displace petroleum fuels and, in many countries,
reduce the dependence on imported fuel. Biofuels, derived
from biomass conversion, such as biodiesel, bioethanol, bio-
hydrogen, and biogas, are sustainable and renewable sources
of energy, which are also considered CO2 neutral. In addi-
tion, burning biofuels results in reduced levels of particu-
lates, carbon oxides and sulfur oxides, emissions compared
to ﬁssile fuels.
To respond to the increased demand for biofuels, ad-
vancedbiochemicalprocessesusingenzymesarebeingdevel-
oped, which are gaining increased global attention. Research
in this ﬁeld aims at improving eﬃciency, and reducing nega-
tive environmental impacts, of production processes, in ad-
dition to enhancing the quality of the produced biofuels.
Enzymes have been employed to overcome the drawbacks
associated with the use of conventional chemical catalysts.
For example, biodiesel production by enzymatic catalyzed
processes is less energy intensive and more environmental
friendly compared to its production by conventional alkaline
catalyzed processes. In addition, the biocatalyst allows using
unreﬁned feedstock, including waste oil, readily without the
need to separate the free fatty acids that may be present in
largeamountsinthefeedstock.Anotherexampleistheuseof
enzymes for the hydrolysis of cellulose to produce ferment-
able sugars for bioethanol production. The utility cost of en-
zymatichydrolysisismuchlowercomparedtothealternative
methods of acidic hydrolysis because it is carried out at mild
conditions and does not require subsequent treatment step.
There are several obstacles, however, facing the use of en-
zymes as catalysts for biofuels production, most importantly
is their high costs. Therefore, repeated use of the enzymes
is essential from the economic point of view, which can
be achieved by using them in immobilized form. In a con-
tinuous process using immobilized enzyme, the operational
stability, the exhaustion of enzyme activity, and inhibition by
reactants and/or products play vital roles. The use of mem-
brane bioreactors for the enzymatic processing is increasing-
ly becoming more attractive, as such systems allow continu-
ous separation of products and prevent enzyme inhibition.
Research attention is also focused on genetic engineering
in enzymes production. Recently, genes of various enzymes
have successfully been cloned, and more genes are promised
tobeclonedrapidlyinthecomingyears.Theuseofrecombi-
nant DNA technology to produce large quantities of recom-
binant enzymes will help lower the enzymes costs. In addi-
tion, protein engineering will help to create novel enzyme
proteins that are more resistant and highly thermo-stable.2 Enzyme Research
Theintroductionofanewgenerationofcheapenzymes,with
enhanced activities and resilience, should change the eco-
nomic balance in favor of enzyme use.
I tg i v e sm eg r e a tp l e a s u r et op r e s e n tt oy o ut h i ss p e c i a l
issue.Theissuecoversbothbasicandappliedaspectsofusing
enzymes in the production of various types of biofuels. Arti-
cles published present diﬀerent aspects of current and poten-
tial involvement of enzymes in biofuel production.
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